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tissue heart valve bioprosthesis (100) such that 
the tissue valve (100) may be supported without 
contacting any surface, regardless of whether 
or not the valve (100) is in a container (200). 
The tissue valve holder (10) includes a holder 
assembly (14) adapted to be secured to the tissue 
valve (100). The holder assembly (14) may 
include a holder body (18) and a removable disk 
(20). The holder assembly (14) and the tissue 
valve (100) secured thereto rest on a support 
structure (16). The support structure (16) may 
comprise a support surface and a plurality of 
support legs (36). The support surface, in rum, 
may comprise an annular ring (38) with the 
support legs (36) connected thereto. The holder 
assembly (14) rests on the support surface with 
the tissue valve (100) suspended in the center of 
the ring (38). 
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TISSUE HEART VALVE HOLDER 

FIELD OF THE INVENTION 
The present invention generally relates to 
tissue heart valve bioprostheses. More specifically, 
5 the present invention relates to holders for tissue 
heart valve bioprostheses. 

BACKGROUND OF THE INVENTION 
Prosthetic valves are utilized to replace 
malformed, damaged, diseased or otherwise malfunctioning 
10 valves in body passageways, such as heart valves 
including the tricuspid valve, mitral valve, the aortic 
valve and the pulmonary valve. Such prosthetic heart 
valves are typically implanted into the heart either, by 
open chest surgery, which requires a sternotomy, or by 
15 minimally invasive surgery, which requires a thoracotomy 
between adjacent ribs. 

Heart valve prosthesis may be divided into two 
groups, namely tissue valves and mechanical valves. 
Typically, bioprosthetic tissue valves are harvested 
2 0 from a suitable animal, usually a porcine heart, 
prepared according to known methods, and may be mounted 
to a stent to facilitate implantation. Tissue valves 
prepared from pericardial tissue are also known in the 
art. Mechanical valves, by contrast, utilize synthetic 
25 materials to form a valve having a ball, a disk, a pair 
of leaflets (bileaflet) , or a plurality of leaflets to 
regulate blood flow therethrough. 

A number of packaging designs have been 
developed for holding and transporting tissue heart 
30 valve bioprostheses. One such design provides a tissue 
valve holder which suspends the tissue valve in a 
container having a storage solution. The tissue valve 
remains suspended in the solution and sealed within the 
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container until the valve is removed by the surgeon for 
implantation into a patient. 

An example of such a packaging design is 
disclosed in U.S. Patent No. 5,560,487 to Starr. The 
5 packaging system disclosed in Starr utilizes a holder 
that suspends the tissue valve in a container of 
preservative. However, the holder is not able to 
suspend the tissue valve once removed from the 
container. In the case of a valved conduit, the holder 
10 disclosed in Starr does not maintain the shape of the 
tissue valve because only three points of contact are 
used to secure the aortic root of the valve to the 
holder . 

Maintaining the tissue valve in suspension 
15 after removal from the container is desirable to prevent 
the valve from coming into contact with other surfaces 
which may not be sterile. Maintaining the shape of the 
valve in the container is desirable to avoid deforming 
or damaging the valve during shipping and handling. As 
20 such, an improved holder for holding a tissue valve is 
desirable. 

SUMMARY OF THE INVENTION 
The present invention provides an improved 
tissue valve holder for holding a tissue heart valve 
25 bioprosthesis such that the valve may be supported 
without contacting any surface, whether or not the valve 
is in a container, by utilizing a separate support 
structure. In addition, in one aspect, the present 
invention provides an improved tissue valve holder that 
30 maintains the shape of the valved conduit while packaged 
by utilizing a continuous contact interface between the 
holder and the aortic root of the valve. 

The tissue valve holder of the present 
invention includes a holder assembly adapted to be 
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secured in the conduit outflow of the tissue valve using 
a securing member surrounding the conduit outflow. The 
holder assembly may include a holder body and a 
removable disk. The holder assembly and the tissue 
5 valve secured thereto rest on a support structure that 
includes a plurality of support legs and a support 
surface. The support surface may comprise an annular 
ring with the support legs connected thereto. The 
holder assembly rests on the annular ring with the 

10 tissue valve suspended in the center of the ring. The 
invention can be used with stented or stentless valves. 
BRIEF DESCRIPTION OF THE DRAWINGS 
Figure 1 is a perspective view of a tissue 
valve holder and associated parts in accordance with one 

15 embodiment of the present invention. Figure 1 
particularly illustrates how the various parts may be 
assembled. 

Figure 2 is a side view of the tissue valve 
holder of Figure 1 of the present invention and a handle 
20 for use therewith. 

Figure 3A is a bottom view of a holder body 
for use in the tissue valve holder of the present 
invention. 

Figure 3B is a side view of the holder body 
25 illustrated in Figure 3A. 

Figure 3C is a perspective view of the holder 
body illustrated in Figure 3A. 

Figure 4A is a top view of a disk for use in 
the tissue valve holder of the present invention. 
30 Figure 4B is a side view of the disk 

illustrated in Figure 4A. 

Figure 4C is a perspective view of the disk 
illustrated in Figure 4A. 
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Figure 5A is a side view of a support 
structure for use in the tissue valve holder of the 
present invention shown in Figure 1. 

Figure 5B is a top view of the support 
structure illustrated in Figure 5A. 

Figure 5C is a perspective view of the support 
structure illustrated in Figure 5A. 

Figure 6 is an exploded view of a tissue valve 
holder in accordance with another embodiment. 

Figures 7A and 7B are perspective views 
showing a handle and a holder body of Figure 6. 

Figure 8 is an exploded view of a tissue valve 
holder in accordance with another embodiment of the 
present invention. 

DETAILED DESCRIP TION OF THE PREFERRED EMBODIMENTS 

The following detailed description of the 
invention should be read with reference to the drawings 
which are not necessarily to scale and in which similar 
elements are numbered the same. The detailed 

description and drawings depict selected preferred 
embodiments and are not intended to limit the scope of 
the invention. 

FIG. 1 illustrates a valve holder 10 for 
holding a valved conduit 100. A valved conduit refers 
to either a natural valved conduit, such as an aortic 
root, or a manufactured valved conduit which may be 
constructed from a combination of materials, such as a 
pericardial or synthetic conduit joined with either 
pericardial, synthetic, bioresorbable or porcine valve 
leaflets. Tissue valve holder 10 includes two primary 
components, namely, a holder assembly 14 and a support 
structure 16. The holder assembly 14 may include a 
holder body 18 and a removable disk 20. Although 
illustrated as two separate components, holder assembly 
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14 may comprise an integral one piece construction 
without departing from the scope and spirit of the 
present invention. 

Holder body 18 includes a base portion 22 and 
5 a cap portion 24. A neck portion 26 extends between the 
base portion 22 and the cap portion 24. Additionally, 
neck 26 may be round or slightly squared to limit 
rotational movement . Holder body 18 further includes a 
keyed hole 27 extending through the cap portion 24, the 
10 neck portion 26 and the base portion 22 to receive a 
handle 300 as illustrated in FIG. 2. 

Base portion 22 is adapted to fit in the 
conduit outflow 102 of the tissue valve or valved 
conduit 100. The holder body 18 may be secured to the 
15 tissue valve 100 by inserting the base portion 22 into 
the conduit outflow 102 and then tying a tape or cord 12 
around the outside of the conduit outflow 102, to 
securely position but not damage valve 100, and not 
cause any tears in the valve 100. The tape or cord 12 
20 may be made of a polymer fabric, suture or thread, such 
as polyester polyamide or polyteref luoroethylene (PTFE) 
or other suitable materials, such as elastic, rubber 
bands, or bioprosthetic materials, such as pericardium. 
Those skilled in the art will recognize that other means 
25 may be utilized to secure the conduit outflow 102 of the 
valve 100 to the base portion 22 of the holder body 18. 

The base portion 22 of the holder body 18 may 
be generally cylindrical, having a continuous periphery 
such that a continuous interface is formed between the 
base portion 22 and the conduit outflow 102 of the 
tissue valve 100. By providing a continuous interface, 
the base portion 22 prevents deformation and/or damage 
to the tissue valve 100 during shipping and handling. 



30 
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Disk 20 includes a periphery 28 and a center 
30. A main slot 32 extends from the periphery 28 to the 
center 3 0 of the disk 20. The main slot 32 is sized to 
accommodate the neck portion 26 of the holder body 18. 
5 One or more protrusions 34 may be disposed along the 
inside edge of the main slot 32 . The protrusions 34 are 
one way to establish an interference fit with the neck 
portion 26 of the holder body 18, although other 
mechanisms or configurations for protrusions 34 could be 
10 utilized. In this manner, the neck portion 26 of the 
holder body 18 may be inserted into the main slot 32 and 
advanced towards the center 30 of the disk 20. When the 
neck portion 26 engages the protrusions 34, additional 
force is required to advance the neck portion 26 to the 
15 center 30 of the disk 20. With this additional force, 
the neck portion 26 snaps into the center 30 of the disk 
20 such that the protrusions 34 retain the neck portion 
26 within slot 32 and thus the holder body 18 in the 
center 30 of the disk 20. 
20 with the disk 20 positioned between the base 

portion 22 and the cap portion 24 of the holder body 18 
such that the neck portion 26 is positioned in the main 
slot 32 of disk 20 adjacent the center 30, the holder 
assembly 14 may be placed on the support structure 16. 
25 Support structure 16 may include a plurality of support 
legs 36 connected to an annular ring 38. Three support 
legs 36 may be utilized, but those skilled in the art 
will recognize that more or less than three support legs 
36 may be utilized. Structure 16 can be any desired 
30 shape, such as a continuous cylinder. 

Annular ring 38 may optionally include 
protrusions 4 0 extending towards the center of the 
opening 42. The protrusions 40 are sized to provide a 
support surface or ledge on which the disk 20 rests. If 
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the protrusions 40 are not utilized, the annular ring 38 
provides a support on which the disk 20 rests. With 
this arrangement, the holder body 18 and tissue valve 
100 secured thereto are suspended in the open portion 42 
of the annular ring 38. The tissue valve holder 10 with 
the tissue valve 100 secured thereto may be placed in a 
suitable container 200 and sealed by conventional means. 
The container 200 may contain a suitable storage 
solution, such as ethanol, glutaraldehyde, formaldehyde, 
or saline, to preserve the valve 100 until it is ready 
for implantation by a surgeon. By suspending the tissue 
valve 100, the holder 10 prevents undesirable contact 
with other surfaces, including container 200, regardless 
of whether the valve 100 remains in the container 200 or 
15 rests on another surface after removal from the 
container. 

The holder body 18, the disk 20 and the 
support structure 16 may be made of polymer, such as a 
polysulfone, a polyacetyl or polyamide or other suitable 

20 biocompatable material capable of being sterilized. The 
holder body 18, the disk 20 and the support structure 16 
may be made by injection molding, machined or other 
suitable manufacturing process. 

The tissue valve holder of the present 

25 invention provides a number of advantages over prior art 
designs. For example, the tissue valve holder allows 
the tissue valve to remain suspended without contacting 
other surfaces regardless of whether or not the tissue 
valve holder and the tissue valve are in the container. 

30 This allows the valve to be sterilized without touching 
the container wall. Further, the tissue valve holder 
permits more consistent radiation dosage levels during 
sterilization because the valve is positioned in the 
same place in the container every time. In addition, 
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the tissue valve holder provides better support to the 
tissue valve, and in particular, the conduit outflow to 
reduce the likelihood of deformation and/or damage 
during shipping and handling. 
5 The tissue valve holder also allows the 

surgeon to more quickly implant the valve, thus reducing 
patient cross-clamp time because the valved conduit is 
pre-positioned on a holder. This eliminates the need to 
manually manipulate the device in order to position the 
10 device for implant. Furthermore, the tissue valve 
holder is easier to attach to the valve and easier to 
insert into the container. 

FIG. 2 illustrates a side view of the holder 
body 18 and a handle 300 for use with the tissue valve 
15 holder 10. For purposes of illustration only, the 
support structure 16 and the disk 20 have been omitted 
for sake of clarity. Handle 300 may be inserted into 
keyed hole 27 of the holder body 18 as indicated by 
arrow 302. Handle 3 00 may be locked or unlocked simply 
20 by rotating the handle 300 in the keyed hole 27, or may 
be snap fit or threaded into hole 27. The details of 
the keyed hole 27 are illustrated by hidden lines as 
best seen in FIG. 3C. Handle 3 00 may be used to 
position and rotate the valve 100 into the desired 
25 position in the patient's heart. 

As discussed previously, the tissue valve 100 
is secured to the holder body 18 by inserting the base 
portion 22 into the conduit outflow 102 and securing 
tape or cord 12 to the outside of the conduit outflow 
30 102. The base portion 22 is secured to the conduit 
outflow 102 above the leaflets 105 and the coronary 
arteries 106. Base portion 22 may form a continuous 
interface with the inside surface of the conduit outflow 
102 in-order to maintain the shape of the valve 100. 
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FIGS. 3A, 3B and 3C illustrate various 
detailed views of the holder body 18. Specifically, 
FIG. 3A is a bottom view, FIG. 3B is a side view and 
FIG. 3C is an isometric view of the holder body 18. 
Holder body 18 includes a base portion 22, a cap portion 
24 and a neck portion 26 connected therebetween. Cap 
portion 24 has an outside diameter larger than the width 
of the main slot 32 of the disk 20, such that the cap 
portion 24 rests on the disk 20. Base portion 22 may 
include a recess or cavity 21 to form an annular ridge 
29. The annular ridge 29 of the. base portion 22 
preferably forms a continuous interface with the conduit 
outflow 102 attached thereto. 

Holder body 18 further includes a keyed hole 
15 27 to receive a handle 300 as illustrated in FIG. 2. 
Keyed hole 27 includes a pair of through slots 25 and a 
pair of dead end slots 23. The handle is placed into 
slots 25 and rotated into slots 23 . The internal 
details of the keyed hole 27 are shown by hidden lines 
20 in FIG. 3C. 

Figures 4A, 4B and 4C illustrates various 
detailed views of the disk 20 for use in the tissue 
valve holder 10 of the present invention. FIG. 4A is a 
top view, FIG. 4B is a side view and FIG. 4C is a 
25 perspective view of the disk 20. Disk 20 includes a 
periphery 28 and a center 30. A plurality of slots 35 
are provided to accommodate the portion of the support 
legs 3 6 that extend above the annular ring 38 as shown 
in Figures 5A-5C. The number of slots 35 may be varied 
to correspond to the number of support legs 36. Slots 
35 may be omitted if the support legs 36 are attached to 
the periphery legs which may be integral with the 
annular ring 38 or if the protrusions 40 are used as the 
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support surface. Legs 36 can also be flush with ring 
38, so that slots 35 may be omitted. 

In the embodiment of FIGS. 4A,B,C, disk 20 has 
an outside diameter that is larger than the inside 
5 diameter of the annular ring 38 of the support structure 
16 to permit the disk 20 to rest on and be supported on 
the annular ring 38. If the protrusions 40 are used, 
the outside diameter of the disk 20 may be smaller than 
the inside diameter of the annular ring 38 but larger 
10 than the inside diameter of the protrusions 40 to permit 
the disk 20 to rest on and be supported by the 
protrusions 40. 

FIGS. 5A, 5B and 5C . illustrate various 
detailed views of the support structure 16 for use with 
15 the tissue valve holder 10 of the present invention. 
Specifically, FIG. 5A is a side view, FIG. 5B is a top 
view and FIG. 5C is a perspective view of the support 
structure 16. Support structure 16 includes a plurality 
of support legs 36 attached to the annular ring 38. The 
outside diameter of annular ring 38 is sized to keep the 
valve loo radially centered in the container 200. The 
support legs 3 6 may extend partially above the annular 
ring 38 and extend partially below the annular ring 38 
to keep the tissue valve 100 vertically centered in the 
25 container 200. Support legs 36 extend below the annular 
ring 38 a sufficient distance to keep the tissue valve 
from touching any surface once removed from the 
container 200. m general, the legs can be integral 
with ring 38 circumference, can be positioned outside of 
30 ring 38, may be flush with top of ring 38, or can extend 
beyond ring 38. 

Protrusion members 40 as illustrated in FIG. 
1 may be used to provide a support surface for the disk 
20 to rest on. if no protrusions 40 are utilized, as 
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illustrated in FIGS. 5A - 5C, the annular ring 38 
provides a support surface for the disk 20 to rest on. 
With the holder body 18 secured in the main slot 32 of 
the disk 20, the holder assembly 14 and the tissue valve 
5 100 secured thereto may be placed in the opening 42 of 
the support structure 16 with the disk 20 resting on the 
support surface 38 or 40 without contacting structure 
16. In this position, the separate support structure 16 
enables the holder 10 to suspend the tissue valve 100 

10 without contacting any surface, whether or not the valve 
100 is in a container 200 or on another surface after 
removal from the container 200 . 

To utilize this invention for valved conduit 
100, the health professional opens container 200. 

15 Handle 300 is inserted into keyed hole 27 of holder 
assembly 18. Holder assembly 18 is lifted and removed 
from container 200. Preferably, support structure 16 
remains in container 200. Disk 20 is removed from 
holder assembly 18, making valved conduit 100 ready for 

20 implant. The health professional then sutures the 
inflow edge 107 of valved conduit 100 to the valve 
annulus of the patient. Then, cord 12 around valved 
conduit 100 is released or cut, releasing valved conduit 
100 from holder assembly 18 . Holder assembly 18 is then 

25 withdrawn. The conduit outflow 102 of the valved 
conduit 100 is sutured into position. 

FIG. 6 is an exploded perspective view of a 
tissue valve holder 320 in accordance with another 
embodiment. Tissue valve holder 320 is adapted to hold 

30 a subcoronary stentless tissue valve 322 which is 
carried on a holder body 324. Holder body 324 has three 
arms 326A, 326B and 326C which are sutured to the 
commissure posts 323 of valve 322. Removable disk 328 
includes slot 3 30 formed therein which is adapted to 
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mate with holder body 324. Alternatively, the disks set 
forth in any of the embodiments herein can be hinged, 
collapsible or expandable. Valve 322 is suspended in 
support structure 332 which is generally cylindrical in 
5 shape and has two side openings 334 formed therein. 
Holder body 324 has a key hole formed therein adapted to 
receive a keyed handle 340 similar to that shown and 
described in U.S. Patent No. 5,843,177. Other 
attachment techniques in any of the embodiments herein 

10 can also be used, such as a snap fit, a threaded 
coupling, or a friction fit. Disk 328 rests within 
recess of lip 329 or on top surface of support structure 
332 which can then be placed in a container, as 
illustrated in FIG. 1. - 

15 FIGS. 7A and 7B show coupling of handle 340 to 

holder body 324. As illustrated in FIG. 7A, distal tip 
342 of handle 340 is inserted into keyed slot 344. Once 
inserted, handle 340 is rotated relative to holder body 
324 as illustrated in FIG. 7B thereby locking key tabs 

20 346 in holder body 324. A spring 348 provides a 
separation force between handle 340 and holder body 324. 
Holder body 324 includes a neck (not shown) similar to 
neck 26 shown in FIG. 1 for receiving disk 328. FIGS. 
7A and 7B also show scalpel guides 350. Sutures (not 

25 shown) are used to secure valve 322 to holder body 324. 
Sutures run through holes 352 adjacent scalpel guides 
350 having a notch which is aligned with the suture, 
such that a scalpel may be run through the notch, 
thereby severing the suture and releasing valve 322 from 

30 holder body 324. 

FIG. 8 is an exploded view of a tissue valve 
holder 348 in accordance with another embodiment for 
holding stented tissue valves, either mitral or aortic 
valves 353. A holder 355 is sutured onto the inflow 
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edge of a mitral valve or the commissure posts of an 
aortic valve 353 and includes a threaded opening 354 
formed therein. A holder support 356 includes a 
threaded screw 358 which is received in threaded opening 
5 354. Holder support 356 includes radial extensions 360 
each carrying protruding legs 362. Legs 362 abut the 
outer perimeter of valve 353 when holder support 356 is 
screwed into holder 355. A snap fit or friction fit can 
also be used. Holder support 356 fits into support 

10 structure 332 such that valve 353 is supported therein. 
Holder 356 rests on or in the recess of lip 329 of 
support structure 332 or top edge of support structure 
332 and can be positioned in a container 200 as 
illustrated in FIG. 1. in this embodiment, the 

15 container is opened and tissue valve holder 348 is 
removed from container 200. Holder support 356 is 
threaded off of holder 355.. and a handle is threaded in. 
Valve 353 is sutured into place. Sutures connecting 
valve 353 to holder 355 are cut, leaving the valve in 

20 place, and handle and holder 355 are removed. 

Although the preceding detailed description 
sets forth selected preferred embodiments, those skilled 
in the art will appreciate the scope and spirit of the 
invention with reference to the appended claims. For 

25 example, any number of legs 36 can be used. Further, 
the holder may be used with any combination of 
configurations . 
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WHAT IS CLAIMED IS- 

1 * A support system for holding a tissue heart 

valve prosthesis, wherein the tissue valve includes a 
conduit having an outflow portion, the holder 
comprising: 

a holder assembly adapted to partially fit in 
the outflow portion of the conduit of 
the tissue valve; 

a securing member surrounding the outflow 
portion of the conduit to secure the 
tissue valve to the holder assembly; 

a support structure having a plurality of 
support legs and a support surface, 
wherein the holder assembly rests on the 
support surface such that the valve is 
suspended without contacting any other 
surface . 

2 - A holder for holding a tissue heart valve 
prosthesis as in claim 1, wherein the holder assembly 
and the conduit have a continuous contact interface. 

3 - A holder for holding a tissue heart valve 
prosthesis as in claim 2, wherein the securing member 
and the conduit have a continuous contact interface. 

4 - A holder for holding a tissue heart valve 
prosthesis as in claim 1, wherein the support surface 
comprises an annular ring. 

5 * A holder for holding a tissue heart valve 

prosthesis as in claim 4, wherein the support legs are 
connected to the annular ring. 

6 - A holder for holding a tissue heart valve 

prosthesis as in claim 5, wherein the support legs 
extend partially above the annular ring. 
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7. A holder for holding a tissue heart valve 

prosthesis as in claim 6, wherein the three support legs 
are utilized. 

8* A holder for holding a tissue heart valve 

prosthesis, wherein the tissue valve includes a conduit 
having an outflow portion, the holder comprising: 

a holder assembly including a holder body and 
a disk, the holder body adapted to fit 
in the outflow portion of the conduit of 
the tissue valve; 

a securing member surrounding the outflow 
portion of the conduit to secure the 
tissue valve to the holder body; 

a support structure having a plurality of 
support legs and a support surface, 
wherein the disk rests on the support 
surface such that the valve is suspended 
without contacting any other surface. 

9- A holder for holding a tissue heart valve 
prosthesis as in claim 8, wherein the holder body and 
the conduit have a continuous contact interface. 

10- A holder for holding a tissue heart valve 
prosthesis as in claim 9, wherein the securing member 
and the conduit have a continuous contact interface. 

11- A holder for holding a tissue heart valve 
prosthesis as in claim 8, wherein the support surface 
comprises an annular ring. 

12. A holder for holding a tissue heart valve 

prosthesis as in claim 11, wherein the support legs are 
connected to the annular ring. 

13 • A holder for holding a tissue heart valve 

prosthesis as in claim 12, wherein the support legs 
extend partially above the annular ring. 
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14. A holder for holding a tissue heart valve 

prosthesis as in claim 13, wherein the three support 
legs are utilized. 

15 - A holder for holding a tissue heart valve 
prosthesis as in claim 12, wherein the holder body 
includes a base portion, a cap portion and a neck 
portion extending therebetween. 

16 • A holder for holding a tissue heart valve 
prosthesis as in claim 15, wherein the base portion of 
the holder body has an outside diameter less than an 
inside diameter of the annular ring. 

17 • A holder for holding a tissue heart valve 
prosthesis as in claim 16, wherein the disk has an 
outside diameter greater than the inside diameter of the 
annular ring. 

18 • A holder for holding a tissue heart valve 
prosthesis as in claim 17, wherein the disk has a 
periphery, a center and a main slot extending from the 
periphery to the center, the disk disposed between the 
base portion and the cap portion of the holder body with 
the main slot disposed about the neck portion such that 
the cap portion rests on the disk. 

19 • A holder for holding a tissue heart valve 
prosthesis as in claim 18, wherein the disk includes a 
plurality of peripheral slots sized to fit about a 
portion of the support legs that extend above the 
annular ring. 

20 • A holder for holding a tissue heart valve 
prosthesis as in claim 19, wherein the main slot 
includes one or more protrusions sized to interfere with 
the neck portion of the holder body such that the neck 
portion is releasably fixed in the center of the disk. 

21 - A holder for holding a tissue heart valve 
prosthesis as in claim 20, wherein the holder body 
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includes a keyed hole adapted to receive a holder 
handle . 

22 • A package for holding and transporting a 
tissue heart valve prosthesis, wherein the tissue valve 
includes a conduit having an outflow portion, the 
package comprising : 

a container having an interior and an 
interior surface; 

a holder assembly adapted to partially fit in 
the outflow portion of the conduit of 
the tissue valve; 

a securing member surrounding the outflow 
portion of the conduit to secure the 
tissue valve to the holder assembly; 

a support structure having a plurality of 
support legs and a support surface 
adapted to fit in the interior of the 
container, wherein the holder assembly 
rests on the support surface such that 
the valve is suspended without 
contacting the interior surface of the 
container. 

23 ■ A package for holding and transporting a 
tissue heart valve prosthesis as in claim 22, wherein 
the holder assembly and the conduit have a continuous 
contact interface . 

24 • A package for holding and transporting a 
tissue heart valve prosthesis as in claim 23, wherein 
the securing member and the conduit have a continuous 
contact interface. 

25 - A package for holding and transporting a 
tissue heart valve prosthesis as in claim 22, wherein 
the support surface comprises an annular ring. 
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26 • A package for holding and transporting a 

tissue heart valve prosthesis as in claim 25, wherein 
the support legs are connected to the annular ring . 

27 - A package for holding and transporting a 
tissue heart valve prosthesis as in claim 26, wherein 
the support legs extend partially above the annular 
ring. 

28 • A package for holding and transporting a 
tissue heart valve prosthesis as in claim 27, wherein 
the three support legs are utilized. 

29 • A support system for holding a tissue heart 

valve prosthesis, wherein the tissue valve includes a 
conduit, the holder comprising: 

a holder assembly having a plurality of arms 

adapted to fit with commissure posts of 

the tissue valve; 
a suture coupling at least one of the arms to 

a commissure post of the tissue valve to 

secure the tissue valve to the holder 

assembly; 

a support structure having a plurality of 
support legs and a support surface, 
wherein the holder assembly fits in the 
support structure such that the valve is 
suspended from a holder body without 
contacting any other surface. 

30 • A holder for holding a tissue heart valve 
prosthesis as in claim 29 including a removable disk 
adapted to couple to holder assembly, wherein the 
removable disk rests on the support surface of the 
support structure. 

31 • A holder for holding a tissue heart valve 
prosthesis as in claim 30 wherein the removable disk 
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includes a slot formed therein adapted to engage the 
holder assembly. 

32. A holder for holding a tissue heart valve 

prosthesis as in claim 29 wherein the support structure 
includes two side openings formed therein. 

33 • A holder for holding a tissue heart valve 
prosthesis as in claim 29 wherein the holder assembly 
includes suture holes and the holder body is sutured to 
the prosthesis. 

34 • A holder for holding a tissue heart valve 
prosthesis as in claim 33 wherein the holder assembly 
includes a scalpel guide having a notch formed therein 
adapted to guide a scalpel when cutting the suture. 

35 • A holder for holding a tissue heart valve 
prosthesis as in claim 29 wherein the holder assembly 
includes a keyed slot formed therein adapted to receive 
a tip of a handle having key tabs formed therein. 

36 • A holder for holding a tissue heart valve 
prosthesis as in claim 2 9 wherein the holder assembly is 
adapted for coupling to a heart valve prostheses in 
either a mitral or aortic configuration. 

37 - A holder for holding a tissue heart valve 
prosthesis as in claim 29 including a holder support 
adapted to couple to the holder assembly and wherein the 
holder support couples to the support structure. 

38 • A holder for holding a tissue heart valve 
prosthesis as in claim 37 wherein the holder support 
includes a threaded screw which is received in a 
threaded opening in the holder assembly. 

39 • A holder for holding a tissue heart valve 
prosthesis as in claim 37 wherein the holder support 
includes protruding legs adapted to abut an outer 
perimeter of the valve prosthesis. 



WO 00/40176 



1 / 7 



PCT/US99/30904 




WO 00/40176 



2 / 7 



PCT/US99/30904 . 




SUBSTITUTE SHEET (RULE 26) 



WO 00/40176 



3 / 7 



PCT/US99/30904 




SUBSTITUTE SHEET (RULE 26) 



WO 00/40176 



4 / 7 



PCT/US99/30904 





SUBSTITUTE SHEET (RULE 26) 



WO 00/40176 



5 / 7 



PCT/US99/30904 




SUBSTITUTE SHEET (RULE 26) 



WO 00/40176 



6 / 7 



PCT/US99/30904- 




SUBSTITUTE SHEET (RULE 26) 



WO 00/40176 



7 / 7 



PCT/US99/30904 . 




SUBSTITUTE SHEET (RULE 26) 



INTERNATIONAL SEARCH REPORT 



totem iaJ Application No 

PCT/US 99/30904 



A. CLASSllTCATON OF SUBJECT MATTER 

IPC 7 A61F2/24 



Aoowgng to International Patent Classification (IPC) Of to both national classifi cation and IPC 
a FIELDS SEARCHED 



IPC 7 A61F 



(classification system followed by classification symbols) 



I Documentation searched other than minimum documentation to the extent that such documents are included in the fields 



mte data base oonsuted during the international search (name of data base and, where practical, search terms used)" 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category • Citation of document, with indication, where 



appropriate, of the relevant passages 



Relevant to claim No. 



US 4 182 446 A (PENNY) 

8 January 1980 (1980-01-08) 

the whole document 

US 4 211 325 A (WRIGHT) 

8 July 1980 (1980-07-08) 
the whole document 

M0 98 14138 A (BAXTER INTERNATIONAL INC J 

9 April 1998 (1998-04-09) 
abstract; figures 



1,8,22, 
29 



1,8,22, 
29 



1,8,22, 
29 



| | | Further documents are Hated In the continuation of box C. 



D 



Patent family members are fisted in annex. 



* Special categories of cited documents : 

" A " *?» OP*" 11 o<the art which ta not 

considered to be of particular relevance 

* E " ^^^^biApub&^oncr otter ttw international 
nung oats 

V d 2^?JSt^^^^ 0 ^ 00 Prforty cJaim(8)or 

citation or other special reason (as specified) 

"°* document referring to an oral dscioeure. use, exhibition or 
other means 



T later document published after the international ftihg date 
«rpr^o^andriotinconlBctwim application but 
dtedtounderstand the principle or theory underiymgthe 
invention 

■X- ooajment of partlcytar relevance; the ctarmed Invention 
cannot be considered novel or cannot be considered to 
involve an Inventive step when the dccurnent is taken alone 

■V document of particular relevance; the claimed invention 
cannot be ponaictered to Involve an Inventive step when the 
ctocument la combined wrthcne or mere other such docu- 
ments, auoh combination being obvious to a person sMOed 
tn tne> art. 

"4" document member of the same patent family 



9 of the actual oomptetfan of the International search 

19 Nay 2000 



Date of mailing of the International aearch report 

29/05/2000 



Name and mailing address of the ISA 



S Wp 22« P lS522! l !S?' PB - 5818 Paton«aan 2 
hg. _ 2280 HV RQswiflc 

tf*?- 7 *} 340-2040. Tx. 31 651 epo nl. 
Fax: (431-70) 340-0016 



Authortod officer 



Smith, C 



Form PCT/ISA/210 (aacond tfwot) (JWy 1 983) 



INTERNATIONAL SEARCH REPORT 

ifttormsttort on patent family r 



Patent document 
cited fn search report 



Intern at Application No 

PCT/US 99/30904 



Publication 



Patent family 
members) 



PubBcation 



US 4182446 A 



08-01-1980 



NONE 



US 4211325 


A 


08-07-1980 


NONE 






WO 9814138 


A 


09-04-1998 


US 


5800531 A 


01-09-1998 








AU 


4496097 A 


24-04-1998 



FomiPCTrfSA/2io{pai 



fannax) (July 1992) 



